Abstract
Field mapping and dispersal reconstruction 142
The tephra investigation consisted of measuring deposit thickness and maximum clast 143 sizes and sample collection in situ. All the sample sites were studied as soon as possible, 
187
The whole rock mineralogical composition was analyzed by X-ray diffraction (XRD), 
Eruption parameters

204
We measured the relative density of 27 clasts (size ranging from 0.7 to 5.3 cm in 
Tephra stratigraphy
211
A summary of the most representative features (e.g. thickness, largest fragments,
212
componentry and grain size) of the collected samples can be found in is represented by DF08 (27 km from the volcano, Table 2 ). Here, the sequence is 239 composed by coarse ash and layers B, C and D can be distinguished. Their thicknesses are, respectively, 1.5, 4.5 and ~0.5 cm.
241
At distal sites (>27 km downwind, Fig. 2A ) the deposit varies from a single ash layer to 242 a multiple-layered sequence that never exceeds 3 thin layers, which are formed mostly 243 by fine to coarse ash-sized fragments. At some outcrop locations in Argentina, such as
244
Collón Cura (Fig. 2B) , the total deposit is 1.5 cm thick and is formed by layers B, C and 245 D composed by fine ash. Stratigraphic variability is observed at Ruta 40 (Fig. 2C ), Villa
246
La Angostura and Cardenal Samoré international pass (Fig. 2D) . Because the total 247 deposit thickness, composed of medium to coarse ash, ranges from 0.4 to 0.5 cm, layers
248
C and D are consistently distinguishable on the basis of change in color, but only in
249
Samoré does the sequence start with layer B (Fig. 2D) has decreased considerably (~1.5 mm) (Fig. 3A-A' ). The crosswind pits (Fig. 3B-B' ) are 
Tephra dispersal, distribution and volumes of tephra deposits
284
The plume image was captured by satellite GOES-13 on 22 April at 21.38 GMT just 33 285 minutes after the start of the eruption (Fig. 4A ). The satellite image shows the expansion 286 of the cloud toward the northeast on an azimuth of 48° (Fig. 4B) 
298
4G), as observed with the first plume (Fig. 4E ).
299
The distal deposit distribution has been reconstructed for the total stratigraphic sequence 300 using 47 field measurements taken in Chile and Argentina (Fig. 5A ). The ash fall limit
301
(0.01 cm thickness) has been hand-drawn using 12 measurements in Chile and
302
Argentina. In that context, the southeastern limit of this finest ash was not measured in 303 the field; rather it has been extrapolated by using satellite images acquired on 25 April
304
( Fig. 5A ). In comparison, with a total of 19 measurements we reconstructed the isopach 305 maps by hand-drawning for the total deposit in the proximal to medial area ( Argentina (represented by CB03 and CB06, respectively in Fig. 5A ), which represents a 310 secondary thicker region (Fig. 5A) . The non elliptical shape of the total deposit at distal locations ( Fig. 5A) , and also the secondary thicker region could be related to the plume 312 complex dispersal during the eruption (Fig. 5E , 5G) and it is discussed in Section 5. along an azimuth of ~42 o and extends considerably further than layer A (Fig. 5D, 5E ).
317
The distribution of layers A and B are in good agreement with the plume dispersion 318 during the first pulse of eruption, suggesting that both layers were formed during that 319 stage. Layer C has an elliptical shape with dispersal axis of azimuth ~50° ( Fig. 5E ),
320
which is similar to the plume axis observed during the start of the second pulse of the 321 eruption. Layer C thins from 25 cm to ~3 cm over a distance of 27 km downwind.
322
Finally, layer D thins gradually along its axis toward the east (~71° azimuth) and is 323 more elongate relative to layers B and C (Fig. 5E, 5F ).
324
We calculated tephra volumes (Table 3) respectively. Layer D has finer grains with modes at -2.9,-2.13 and 2.0 Ф.
354
In the medial distance site DF05 the grain size is smaller than at DF10 ( 
357
Site DF08, which marks the limit between the medial-distal outcrops, includes layers B-
358
C and D, which were sieved at 0.24 Ф steps (Fig. 6C) The eruption produced two types of pumice clasts: HDP is poorly vesiculated and Textural features and mineralogical assemblages of dense ( Fig. 7A and B 
Eruption parameters 412
In addition to crystallinity and vesicularity, which have allowed us to discriminate well following the approach of Pyle (2000). Individually, magnitude varies from 3.0 to 4.14,
446
and it is 4.45 for the total deposit (Table 5) . Additionally, layers B and C show a very similar deposit distribution on land (Fig. 5D , 473 E), and both the first and second pulse plumes were dispersed in very similar directions 474 according to satellite imagery (Fig. 4) . In fact, a similar dynamics of layers B and C to ~12-13 km (Fig. 8) . This is also supported by satellite observations of the plume,
492
which became elongated near the source at 09.38 GMT (Fig. 4F) , before detaching from 493 the source at 10.08 GMT on 23 April.
494
The DF07 site (Table 2 ) is the most difficult to explain because a thin (0.5 cm), high-495 density pumice layer (B1) is observed to interrupt layer B. This outcrop is located 13 496 km from the vent and at an azimuth of 62° (Fig. 2D) ; layer B1 does not appear in other 497 crosswind sections investigated (Fig. 3) to distal) (Fig. 9A) . Therefore, the first pulse released ~38% and the second pulse ~62% essential to obtain near real-time, geo-referenced data of tephra fall in distal areas.
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